add up to a human on a chip. each one of them lacks critical components to be a full tissue, but it still can be tremendously useful," he said. If the goal is to improve evaluation of the effects of chemical exposures, Andersen suggested that it may make sense to consider more carefully which tissue systems should be included in the first test systems. Rather than rushing to combine all of the organ systems to produce a "truncated human on a chip," Andersen pointed out that the collaborators may do well to show that a more limited platform can faithfully represent expected tissue exposures in an intact organism.
Suzanne Fitzpatrick, Senior Science Advisor of the FDA's Office of the Commissioner's Office of the Chief Scientist closed the meeting. "In putting together this program with the FDA and CAAt, we wanted to create a community of people who were all working toward a common purpose," she said. She credited the National Research Council's Toxicity Testing in the 21 st Century report for helping to catalyze the creation of such a community. "to move innovation, we really need a whole community of people… to look at these new toxicology models," she concluded.
A The first speaker, Dr Marlies Halder (JRC, Ispra, Italy), provided a comprehensive overview on methods for quality control of vaccines. Halder showed how such methods for new vaccines are almost exclusively based on in vitro tests, while for old vaccines, which have until now been tested using animals, the "consistency approach" is increasingly being embraced, reducing animal use. Halder expressed the hope that Directive On May 8, 2014, a meeting on advanced laboratory techniques was held by the Italian Reference Center for Alternative Methods, Welfare and Care of laboratory Animals. the meeting, hosted by the Istituto Zooprofilattico Sperimentale della Lombardia e emilia Romagna, was opened by Dr Stefano Cinotti (ISZLER) and chaired by Francesca Caloni, University of Milan and Gianni Dal Negro, GlaxoSmithKline. using human intestinal epithelial cells (Caco-2) maintained under a low rate fluid flow. These conditions accelerate intestinal epithelial cell differentiation, promote formation of 3D villi-like structures and increase intestinal barrier function; the addition of cyclic mechanical strain that mimics normal peristaltic motions, further enhances these responses. Moreover, once differentiated within the gut-on-a-chip device, the intestinal epithelium can support growth of microbial flora that normally lives within the human intestine (as Lactobacillus rhamnosus GG) without compromising its viability (Kim et al., 2012) . The human peristaltic gut-on-a-chip may greatly improve the study of the mechanic regulation of intestinal function, as well as hostmicrobe symbiosis and evolution. In his second presentation, Dr Loizou, presented an innovative in silico PBPK model designed to predict tissue concentration and biologically effective dose. PBPK models can support extrapolation across dose-routes, different dose and exposure scenarios and between species; inter-individual variability and sensitive subpopulations also can be represented. PBPK modelling also is successfully used in reverse dosimetry, or dose reconstruction, approaches, where environmental exposure is calculated based on biomarker measurements from blood or urine samples. In vitro data, derived from both cell culture or toxicogenomic assays, may be also utilized. the reverse dosimetry approach has great potential as a tool for risk assessment.
In the round table discussion, participants shared their opinions on relative replacement, distinct from absolute replacement in which animals are not used at all. Despite different interpretations, there seemed to be a consensus that in vivo and in vitro activities are inherently connected and complementary. Participants agreed that relative replacement represents the best compromise at this time, while looking forward to putting an end to our reliance on animals in research activities.
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Human gut-on-a-chip inhabited by microbial flora that experiences intestinal peristalsis-like motions and flow. , 2006) and for various human pathologies, in particular neurodegenerative diseases. C. elegans is suitable to address fundamental biological questions, Bazzicalupo said, for the following reasons: i) ease of experimental manipulations, ii) anatomy and development described in great detail (it is transparent) and iii) powerful molecular genetics approaches (>70% of C. elegans genes have homologs in other organisms and >55% of C. elegans genes have a significant human match, including many genes involved in human diseases). In 2006 the US National toxicology Program started a project to develop medium-throughput toxicity screens using C. elegans. the afternoon session, chaired by Isabella De Angelis, ISS and Giovanna Lazzari, Avantea, was opened by Dr Thomas Keller (GSK, UK), who spoke on human relevant high content screening platforms based on organ-functionalities-on-a-chip. tissue chips are engineered microsystems that represent units of human organs, such as lung, liver and heart, modeling both structure and function. this technology aims to improve the reliability of drug development and toxicology screening. In particular, Dr Keller described a human gut-on-a-chip model that mimics the complex structure and physiology of living intestine
